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Project Introduction

We studied a Mars sample return (MSR) mission that lands a SpaceX Dragon
Capsule on Mars carrying sample collection hardware (an arm, drill, or small
rover) and a spacecraft stack consisting of a Mars Ascent Vehicle (MAV) and
Earth Return Vehicle (ERV) that collectively carry the sample container from
Mars back to Earth orbit.

The Dragon capsule is a human rated entry vehicle built by SpaceX to deliver
crew and cargo to the Space Station. For Earth orbital operations,
retropropulsion thrusters (Super Draco) perform both the launch abort and the
precision soft landing functions necessary to qualify it for crew transport
to/from LEO. Plans are in place to flight test both capabilities. For Mars landing
operations, the Super Draco thrusters were designed with deep throttling
capability to accommodate the reduced gravity field. We have shown that a
Dragon Capsule with minimal modification can be landed on Mars with
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